ABSTR ACT. During the European Commission's Framework Six Programme, HERMES, we investigated three main areas along the European margin, each characterized by the presence of seep-related structures exhibiting different intensity of activity and biological diversity. These areas are: (1) the Nordic margin with the Håkon Mosby mud volcano and many pockmarks, (2) the Gulf of Cádiz, and (3) the eastern Mediterranean with its hundreds of mud volcanoes and brine pool structures. One of the main goals of the HERMES project was to unravel the biodiversity associated with these seep-associated ecosystems, and to understand their driving forces and functions, using an integrated approach. Several multidisciplinary research cruises to these three areas provided evidence of high variability in ecosystem processes and associated biodiversity at different spatial scales, illustrating the "hotspot" nature of these deep water systems. Hence, in contrast to the majority of marine deep-water ecosystems, which depend on photosynthetically derived food (phytoplankton and plant material), methane and other hydrocarbon seeps are colonized by specific anaerobic subsurface microbiota; these organisms use hydrocarbons as an energy source (Sloan, 1990) to transform seawater sulfate, thus producing high fluxes of hydrogen sulfide (Jorgensen and Boetius, 2007) . Chemosynthetic microorgan- (Paull et al., 1984) , subduction zones off Oregon in the eastern Pacific (Suess et al., 1985) , and trenches off Japan in the western Pacific (Juniper and Sibuet, 1987) . Cold seeps are now among the most geologically diverse and widely distributed of the deep-sea reducing environments explored to date, and new sites are still being discovered every year. Since their initial discovery, active seeps have been reported from shallow to hadal (> 6000-m) depths (Sibuet and Olu-Le Roy, 2002; Levin, 2005, and references therein), along other active and passive margins, and from all parts of the global ocean, even Antarctic regions (Domack et al., 2005) . It is only during the last decade that more intense found at hydrothermal vents. These large taxa, such as vesicomyids (clams), bathymodiolids (mussels), and siboglinids (formerly known as Pogonophora or tube worms), and some motile species such as shrimps and gastropods, cluster in areas where fluids rich in reduced chemicals reach the seafloor (Sibuet and Olu, 1998; Sibuet and Olu-LeRoy, 2002; Bergquist et al., 2003; Van Dover et al., 2003; Cordes et al., 2007) . (Hovland et al., 2005) .
Ann Vanreusel (ann.vanreusel@ugent.be Akhmetzhanov et al., 2007) with their geochemical characteristics as determined so far (compilation of Somoza et al., 2003; Niemann et al., 2006a; Stadnitskaia et al., 2006; Haeckel et al., 2007; and Hensen et al., 2007) . (Henry et al., 1992; Barry et al., 1997; Olu et al. 1997; Sahling et al., 2002; Levin et al., 2003; de Beer et al., 2006) . (Milkov et al., 1999; Gebruk et al., 2003) . Alpha-, Gamma-and Deltaproteobacteria as previously described (Heijs et al., 2006) . Regarding sediments, the majority of the phylotypes are closely related to gas hydrate bearing sediments (Knittel et al., 2005 (Vetriani et al., 1999) . The euryarchaeal sequences are related to novel Thermoplasmata or Methanosarcinales. The latter are affiliated to ANME-2 sequences (Heijs et al., 2008 ; recent work of author Pachiadaki and colleagues), while all three groups-ANME-1, ANME-2, and ANME-3- 
